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PITTSBURGH
I. INTRODUCTION
In this paper we present the clinical history of a case of myotonia
congenita together with a metabolic study of the patient. The clinical
side of the disease has been well summarized and the literature
reviewed by Hale White.1 Therefore we shall comment only on those
features of the condition brought out by our metabolism study.
II. CLINICAL HISTORY OF CASE
Patient.\p=m-\G.M., Austrian, male, single, aged 22, was admitted to the medi-
cal service of St. Francis Hospital, Aug. 12, 1912, complaining of stiffness and
cramps in the muscles on first attempting movements.
Present Illness.\p=m-\Thepresent condition was first noticed by the patient at
the age of 12 while a student at the gymnasium. At that time he became con-
scious of a stiffness about the knees and legs, and found that he could not take
so active a part in the games as formerly. He experienced difficulty in walk-
ing, especially in going up and down stairs. This condition persisted with vary-
ing degrees of intensity until the age of puberty, when it became more severe
and more generalized. During that period he found difficulty in speaking, in
opening his jaws, in flexing his hand after making a fist, in protruding his
tongue, and in extending his legs after flexion. Accompanying this stiffness
there was a feeling of undue fatigue following any exertion, although generally
at the beginning of any exercise he felt as strong as his fellows. A short rest
would restore him to normal strength. The cramps were most pronounced
when any movement was attempted while he was at rest. The repetition of any
movement rendered it less difficult, and after a few attempts the stiffness
would disappear and the movement become easy to perform except for the
muscle fatigue which followed. The patient thinks that within recent years
he has partially outgrown his trouble, and states that the condition is now less
generalized, being at present largely confined to the hamstring muscles of the
thigh and to the muscles of the arm, forearm and fingers. The ensuing fatigue
is also less marked. He has still at times some uncertainty in walking, which
he describes as a feeling that his knees are going to give way. There is always
difficulty in starting to walk. He also complains of a pain which has the nature
of a dull ache passing up and down his legs, most noticeable behind the knees.
There is more or less general pain, which he refers to the regions of the largerjoints of the body. When at rest all of his pain disappears. At times he
becomes very irritable and nervous, especially at night, when he sometimes
* Submitted for publication, Feb. 24, 1914.
* From the Wards of St. Francis Hospital and the Biochemical Laboratory
of the University of Pittsburgh.
* A preliminary account of this study was published in Proc. Soc. Exper.
Biol. and Med., 1913, x, 136. By mistake the title reads "myotonia atrophica,"
instead of "myotonia congenita."
1. White, Hale: Guy's Hosp. Rep., London, 1889, xlvi, 329 (contains good
bibliography) ; Allbutt and Rolleston's System of Medicine, London, 1910, vii.
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shakes all over. He has been under the care of physicians since the onset of
his trouble, but has never obtained any benefit from treatment.
Family History.—The patient knows little concerning his ancestors, and was
unable to give any satisfactory account of a similar condition existing in his
family save in the paternal grandfather, who was troubled with similar cramps
in his hands, having the same difficulty in opening up his hand after flexing
his fingers. The father died during the patient's infancy. One aunt was nerv¬
ous and had a tremor.
Past History.—The patient was born in Austria, and lived there until com¬
ing to America two years ago. As a child he had the usual diseases of child¬
hood; otherwise he was always fairly healthy. He has been subject to fre¬
quent attacks of headache for years, and occasionally has ringing and buzzing
in the ears. For about three years he has been obliged to wear glasses ; he
says that he is unable to read small print or to read in the presence of bright
sunlight. He takes cold readily and has had frequent attacks of tonsillitis.
At times he has shortness of breath and palpitation following exertion and is
occasionally conscious of a dull pain over the precordium, which he describes
as a feeling of tightness as though a vise were pressing on his heart. He denies
venereal infection, and has noticed a hard mass on his right testicle for the
past two years. He works as a baker, and takes about three glasses of wine
a day and an occasional beer. He smokes moderately, has a fair appetite, eats
regularly and sleeps poorly.
Present Condition.—The patient is a rather pale, but fairly well-nourished
young man, with intelligent expression ; he weighs about 147 pounds. The skin
is moist and of normal color. The mucous membranes are pale. The pupils
are equal, regular, somewhat dilated, and react well to light and accommodation.
The sclerae are clear and palpebrai slits equal. There is no hemianopsia. On
extreme outward rotation of the eyeball there is a slight but distinct lateral
nystagmus. The eyegrounds are negative on ophthalmoscopic examination.
The nasolabial folds are equal. The tongue is protruded in the midline. The
thyroid is not enlarged. A few posterior cervical glands are just palpable.
The thorax is well formed; expansion good and equal. Lungs are negative.
Cardiac dulness is normal. The heart sounds at apex are somewhat muffled ;
no murmurs. Shortly after admission to hospital a few extrasystoles were
noted, but these later disappeared, and the rhythm became regular. The
pulse is 72 to the minute, good in force and volume. The vessel wall is not
thickened. The abdomen is natural and walls everywhere soft ; abdominal
reflex active, spleen and kidneys not palpable and hepatic dulness normal. There
is a hard mass connected with the right testicle ; genitalia otherwise normal.
Over anterior tibial surfaces are some pigmented areas. There are no peri-
osteal nodes. Some hyperesthesia of soles is present. There is no glandular
enlargement. Epitrochlears are not palpable.
The knee-jerks are almost completely abolished. (This reflex, although
frequently tested, was obtained only twice during the patient's stay in the
hospital.) The biceps and triceps reflexes cannot be elicited; Babinski negative.
The special senses of hearing, taste and smell are normal. Tactile sensa¬
tion is good over entire body. Stereognosis and joint sense are normal.
Patient writes well. There is no scanning speech or other speech defect,
except for an occasional slurring of the r's. The gait is negative but there is
always difficulty in starting. Romberg negative.
Muscular System.—There is everywhere good muscular development, and
in certain parts of the body some muscle groups, as the biceps brachii and
pectorals suggest an appearance of hypertrophy. The muscular force, how¬
ever, seems weak in proportion to the size of the muscles. All voluntary move¬
ments of the muscles are difficult for the patient to perform, owing to the stiff¬
ness present. Any attempt, after a rest period, to use a group of muscles causes
a tonic contraction of these muscles, and it is impossible for him to relax these
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for a period of from ten to twenty seconds. All of the muscles are more or
less involved, but the stiffness and tonicity following contraction are most
marked in the hamstring muscles of the leg and in the muscles of the arm
and forearm. When he clenches his first he is unable to open his hand for a
period of several seconds. It is also difficult for him to start walking. All
movements of the arm are done slowly and cause cramps which the patient refers
to the region of the joints. He says that there is no pain in the muscles, only
a sense of fatigue. There is some slight difficulty in opening his jaws, in pro¬
truding the tongue, and in opening the eyelids. The facial muscles are also
slightly involved. The hand grip is weak. The interossei are but little affected,
the patient being able to write quite well. The tonicity becomes most marked
when the patient suddenly attempts to perform any energetic movement.
The muscles show the condition of exaggerated mechanical excitability
characteristic of myotonia. Tapping the pectoral or other muscle groups pro¬
duces a slow tonic contraction of the muscle, persisting for several seconds,
and at the point of stimulation a tumor-like mass protrudes, giving rise to a
localized bifurcation of the muscle from its origin to insertion.
The essential myotonic reaction can also be demonstrated in the altered
electrical excitability. Stimulation of the muscle with a strong faradic cur¬
rent causes a prolonged tonic contraction. A weak faradic stimulation also
gives rise to a prolonged contraction.
The examination of the blood showed only a secondary anemia, with red
blood-cells, 4,300,000; white blood-cells, 7,000; hemoglobin (Sahli), 60 per cent.
The differential count showed no material deviations from the normal. The
routine examination of the urine was negative except for the presence of
many triple phosphate cystals in the sediment. A Wassermann test and a tuber¬
culin test both yielded negative results.
The patient left the hospital, Dec. 10, 1912, showing no material change in
his condition from that found on admission.
III. REVIEW OF LITERATURE OF METABOLISM STUDIES IN VARIOUS
NEUROMUSCULAR CONDITIONS
Rosenthal2 found a lessened excretion of creatinin in a case of
progressive muscular atrophy. Weiss,3 in three cases of pseudohyper-
trophic muscular dystrophy, found a lessened creatinin excretion.
Langer4 also observed a lessened creatinin excretion in this disease,
Takubowitsch,5 in two cases of pseudohypertrophic muscular dys¬
trophy, found a low creatinin, urea, uric acid and chlorid excretion.
MacLeod,0 on the contrary, found no change in the metabolism of
these substances in progressive muscular atrophy or in pseudohyper¬
trophic paralysis.
The above-mentioned studies on creatinin excretion were carried
out before the introduction of Folin's method for estimation of
creatinin, and the old method of Neubauer, with or without Salkowski
modification, was used for estimating creatinin. Another criticism of
2. Rosenthal: Handbuch der Diagnose und Therapie der Nervenkrankheiten,
Erlangen, 1870.
3. Weiss: Wien. med. Wchnschr., 1877, p. 701; 1883, p. 613.
4. Langer: Deutsch. Arch. f. klin. Med., 1883, xxxii, 395.
5. Jakubowitsch: Neurol. Centralbl., 1884, p. 279.
6. MacLeod : Jour. Physiol., 1900, xxvi, Proc. Physiol. Soc., p. 7.
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these results is that the patients were not on creatin-free or creatinin-
free diets and the weight of the patient was not considered except
in MacLeod's case.
Spriggs,7 however, in a case of pseudohypertrophic dystrophy, on
a creatin-free diet, found the creatinin excretion to be about one-half
the normal, and the percentage of nitrogen excreted as creatinin on an
ordinary diet was also less than normal. Spriggs8 also observed a
decreased creatinin excretion in two cases of progressive muscular
atrophy, in myasthenia gravis, and in amyotonia congenita.
In Spriggs' two cases of progressive muscular dystrophy the
amount of creatinin in the urine was small and the diminution was
proportional to the muscular wasting. In the case of amyotonia con¬
genita the excretion of creatinin was also low, while in the case of
myasthenia gravis the creatinin was diminished in lesser degree. He
found that in all of these cases the excretion of uric acid was normal.
Bookman,0 in a case of idiopathic osteosathyrosis with muscular
atrophy and weakness, found in a six-day metabolism study that the
patient had a positive balance of nitrogen (10.79 gm.), of sulphur(0.9 gm.) and of phosphorus (0.55 gm.), while a negative balance of
magnesium oxid (0.183 gm.), and calcium oxid (4.94 gm.) was
obtained. The creatinin coefficient was 6.5 mg. per kilogram weight
and from 2.4 to 3 per cent, of the total nitrogen of the urine was
excreted as creatinin-nitrogen. This amount of creatinin is consider¬
ably below the normal.
Mueller10 found, in a case of progressive muscular atrophy, an
increased excretion of sulphur and calcium, which he thought was
due to a secondary atrophy of the bones. Pemberton,11 in a case of
myasthenia gravis found the creatinin excretion to be normal in
amount but in relation to the percentage of total nitrogen excreted it
was rather low (1.67 per cent.). He also observed a marked loss of
calcium, for in a six-day period the patient had a negative calcium
balance of 8.89 gm. with a positive nitrogen balance of 16.6 gm.
Pemberton,12 in a case of myotonia atrophica, found in a five-day
period that the patient had a positive nitrogen balance of 28.26 gm.
and a negative calcium balance of 0.566 gm. There was also a less¬
ened amount of creatinin excreted in the urine.
7. Spriggs: Biochem. Jour., 1907, ii, 206.
8. Spriggs: Quart. Jour. Med., 1907, i, 63.
9. Bookman: The Archives Int. Med., 1911, viii, 675.
10. Mueller: Habilit\l=a"\tschr.,W\l=u"\rzburg;abstr., Arch. f. Verdauungskr., 1897,
iii, 282.
11. Pemberton: Am. Jour. Med. Sc., 1910, cxxxix, 816.
12. Pemberton: Am. Jour. Med. Sc., 1911, cxli, 253.
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Diller and Rosenbloom13 have studied the metabolism in a case of
myasthenia gravis for a period of eight days. The nitrogen metabol¬
ism and urinary nitrogen partition, the sulphur metabolism and urin¬
ary sulphur partition, calcium and magnesium, phosphorus and fat
metabolism was studied. The creatinin, uric acid and neutral sulphur
excretions were decidedly less than normal. A considerable loss of
calcium was found and the addition of 300 gm. of egg-yolk to the diet
caused phosphorus retention, not accompanied by retention of either
calcium or magnesium. The fat metabolism was normal.
Gittings and Pemberton14 found no evidence of marked disturbance
of calcium metabolism in a case of amyotonia congenita, in a boy of
21 months. They found a very low creatinin elimination, the average
being daily 0.0166 gm., the creatinin coefficient 1.66 mg. per kilogram
body-weight, while control cases of normal children showed a creatinin
elimination of about 0.08 gm.
Findlay15 in a case of myotonia found a creatinin coefficient which
varied from 11 to 14 mg., which is rather high. The amount of
creatinin excreted was from 1.8 to 2.3 gm. per day, while creatili
was absent on a creatin-free diet.
IV. METABOLISM METHODS
During the entire experiment the patient received daily the Folin
diet,10 consisting of :
Whole milk. 500 c.c.
Cream 300 c.c.
Eggs (whole) 450 gm.Malted ilk. 200 gm.Sugar 20 gm.Sodium chlorid. 6 gm.
Water, about. 2,100 c.c. (distilled)
The mixture17 was prepared fresh every day and portions taken out
for analysis. The ammonia, total nitrogen, urea, creatin and creatinin
were estimated in the fresh urine, the other constituents were esti¬
mated at the end of the experiment.
1. Methods Used in Urine Analysis.—The nitrogen was estimated
according to Kjeldahl, the ammonia by Folin's18 method, the total sul-
13. Diller and Rosenbloom: Am. Jour. Med. Sc., 1914 (in preparation). This
paper also contains a detailed discussion as regards the influence of the internal
secretory organs on the metabolism of calcium.
14. Gittings and Pemberton: Am. Jour. Med. Sc., 1912, cxliv, 732.
15. Findlay: Quart. Jour. Med., 1912, v, 495.
16. Folin: Am. Jour. Physiol., 1905, xiii, 45.
17. This diet was started November 20; the collection of excreta started
November 22. The feces were marked off by means of carmin into periods
of three days each.
18. Folin: Ztschr. f. physiol. Chem., 1902, xxxvii, 161; Am. Jour. Physiol.,
1903, viii, 330.
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phur by Benedict's19 method, total and ethereal sulphates by Folin's20
method, the inorganic sulphates computed by subtracting the ethereal
sulphates from the total sulphates and the neutral sulphur computed
by subtracting the total sulphates from the total sulphur. Urea was
estimated by Benedict's21 method, total phosphorus by the Neumann22
method, weighing the phosphorus as magnesium pyrophosphate, the
total phosphates by titrating with uranium acetate solution, the earthy
phosphates by titrating the precipitate produced by the addition of
ammonia to a portion of the urine, with uranium acetate solution.
Creatinin and creatin were estimated by Folin's10 method, uric acid
by the Kruger-Schmidt23 method. Chlorids by the Volhard-Arnold
method, calcium and magnesium by McCrudden's24 method.
2. Methods Used in Analysis of Food.—Nitrogen by Kjeldahl
method. Total sulphur by Wolff and Osterberg25 modification of
Benedict's method. Calcium and magnesium by McCrudden's method
after ashing and extracting the ash with hydrochloric acid. Phos¬
phorus by Neumann method. Fat was estimated in four-day periods
by Soxhlet extraction.
3. Methods Used in Analysis of Feces.—Nitrogen by Kjeldahl
method. Sulphur by oxidizing with fuming nitric acid followed by
Benedict's method. Phosphorus by Neumann method. Calcium and
magnesium by same method as used for food. Fat by the Kumagawa
and Suro20 method. The accompanying tables contain the data obtained
in this study.
DISCUSSION OF TABLE 1
One of the great advantages in using the Folin diet for metabolism studies
is the fact that the results found can be compared with the normal values that
Folin obtained with this diet. In twelve days this patient lost 20.02 gm. of
nitrogen, while the absorption of nitrogen and the urinary nitrogen portion(urea, ammonia, creatinin, uric acid and undetermined nitrogen) are perfectly
normal in character.
One striking result found is the normal amount of creatinin excreted by
this patient. One would think that if creatinin excretion depends on the
muscular efficiency of an individual, as has been claimed by Shaffer,27 our patient
would show a lessened excretion of creatinin. It is to be remembered that
the creatinin excretion is practically constant, on the same diet, from day to
day, for each individual, although varying with the individual. It has been
claimed that the main factor which influences the creatinin excretion is the
19. Benedict: Jour. Biol. Chem., 1909, vi, 363.
20. Folin: Am. Jour. Physiol., 1905, xiii, 51; Jour. Biol. Chem., 1906, i, 131.
21. Benedict: Jour. Biol. Chem., 1911, viii, 405.
22. Neumann: Ztschr. f. physiol. Chem., 1902-03, xxxvii, 129; 1904-05, xliii, 35.
23. Kruger-Schmidt: Ztschr. f. physiol. Chem., 1905, xlvi, 1; Jour. Biol.
Chem., 1909, vii, 27.
24. McCrudden: Jour. Biol. Chem., 1911, x, 187.
25. Wolff and Osterberg: Biochem. Ztschr., 1910, xxix, 429.
26. Kumagawa and Suto: Biochem. Ztschr., 1908, ix, 337.
27. Shaffer: Am. Jour. Physiol., 1908-'09, xxiii, 1.
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absolute amount of muscle tissue present in any individual, while the amount
of muscular activity28 is by itself without any effect. Therefore, we might con¬
clude that the muscles in myotonia congenita are not degenerated and that the
increase in size of the muscles may be a true hypertrophy, produced by the
excessive work needed to overcome the spasm, as has been suggested by
Knoblauch.29
Creatin was absent from the urine except on December 3, after the addition
of 300 gm. of egg yolk on December 1 and 320 gm. on December 2.
It is possible that the methyl radicles present in the lecithin and
kephalin of egg-yolk may have been the precursors of the creatin
excreted on this day.
We would like to point out that in the present method for esti¬
mating creatin by converting it into creatinin and then considering
the increased creatinin reading as due to creatinin formed from
creatin, there are several sources of error. Some of these have been
studied by Rose.30 A more accurate method to show the presence of
creatin would be to use some method which would allow the recog¬
nition of creatin as such.
The new diacetyl method of Walpole31 would seem to fill this need,
as it reacts to creatin and not to creatinin. One of us (R.) hopes to
study by this new method the presence of creatin in the urine in acute
fevers, exophthalmic goiter, muscular paralyses and during puer-
perium, while the uterus is involuting.
Creatin is not found in normal urines, on a creatin-free diet, and
when endogenous creatin appears in the urine, some maintain that it
is an evidence of a rapid loss of muscle-protein. According to this
theory the absence of creatin in our case also speaks against there
being any degenerative changes in the muscles in this disease.
DISCUSSION OF TABLE 2
The sulphur metabolism of this individual may be considered normal in
character. In a period of ten days 0.9 gm. of sulphur was lost by our patient.
The urinary sulphur partition (total sulphates, ethereal sulphates, inorganic
sulphates and neutral sulphur) is normal.
DISCUSSION OF TABLES 3 AND 4
This patient in the metabolism period of ten days had a positive phosphorus
balance of 1.5 gm., showing that during a time of nitrogen loss, phosphorus
was retained. The amount of earthy phosphates and total phosphates may be
considered normal in character.
A striking result in the study of the mineral metabolism of this case of
myotonia congenita is the large loss of calcium from the body. In this meta¬
bolism study of ten days 4.09 gm. of calcium oxid and 0.56 gm. of magnesium
28. Shaffer : Am. Jour. Physiol., 1908, xxii, 445 ; Von Hoogenhuyze and
Verploegh : Ztschr. f. physiol. Chem., 1905, xlvi, 415 ; Pekelharing and von
Hoogenhuyze : Ztschr. f. physiol. Chem., 1910, lxiv, 262.
29. Knoblauch: M\l=u"\nchen. med. Wchnschr., 1908, lvii, 1560, 1903.
30. Rose: Jour. Biol. Chem., 1912, xii, 73.
31. Walpole: Jour. Physiol., 1911, xlii, 301.
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oxid was lost. Pemberton11 found that his patient with myotonia atrophica
lost in a five-day period 0.56 gm. of calcium. This loss of calcium occurred in
spite of the large amount in excess of this element in the diet. Towle32 found
that 0.014 gm. of calcium oxid per kilogram of body weight is the daily require¬
ment for this substance. Renvall33 has found that an adult man required
0.98 gm. of calcium oxid per day. Our patient received on an average 2.87 gm.
of calcium oxid per day or 0.045 gm. of calcium oxid per kilo. Therefore in
our patient we have a condition whereby, although a large excess of calcium
is taken in, for some reason he is not able to retain this substance. It was
hoped that by feeding an extra amount of phosphorus a retention of calcium
might be induced. Although the phosphorus was retained there was no
improvement as regards the retention of calcium.3*
TABLE 3.—The Calcium, Magnesium,-
Urine
Date
Total
Phos¬
phorus
gm.
Earthy Phos¬
phates as
Phosphorus
gm. Pet.'
Total Phos¬
phates as
Phosphorus
gm. Pet.'
Chlo-
rin
gm.
Cal¬
cium
Oxid
gm.
Mag¬
nesium
Oxid
gm.
11/22
11/23
11/24
11/25
11/26
11/27
11/28
11/29
11/30
12/ 1
12/ 2
12/ 3
12/ 4
1.50
1.20
1.31
1.62
1.57
1.58
1.62
1.65
1.92
1.58
1.55
2.62
1.94
0.68
0.76
0.70
0.70
0.65
0.71
0.56
0.47
0.80
0.90
0.63
0.70
0.60
45.3
63.3
53.4
43.2
41.4
45.0
34.6
28.5
41.6
57.0
40.7
26.7
30.9
1.42
1.03
1.11
1.43
1.33
1.34
1.24
1.55
1.56
1.30
1.32
2.10
1.80
94.7
85.8
84.7
88.2
84.7
84.8
76.5
93.9
81.2
82.3
85.1
80.1
92.8
6.9
7.1
9.0
8.0
8.5
8.0
8.2
8.4
8.4
7.1
7.8
4.9
3.2
0.87
0.85
0.73
0.88
0.87
0.75
0.72
0.79
0.84
0.76
0.82
0.74
0.86
0.34
0.30
0.35
0.37
0.37
0.36
0.31
0.32
0.34
0.22
0.44
0.23
0.27
: Of total phosphorus.
It has long been known that the inorganic ions play a most important part in
the normal action of muscle. May it not be that the disease "myotonia con¬
genita" owes its origin to the fact that some abnormality is present preventing
the normal metabolism of these substances, especially calcium? In favor of
this hypothesis the work of Ringer and Sainsbury35 may be cited. The so-called
myotonic type of contraction of muscle found in myotonia congenita has been
produced by Ringer and Sainsbury by transfusing the muscles of frogs with
32. Towle: Am. Jour. Med. Sc., 1910. cxl, 100.
33. Renvall: Skandin. Arch. f. Physiol., 1904, xvi, 94.
34. After the completion of this work the communication of Dubois and
Stolte (Jahrb. f. Kinderh., 1913, lxxvii, 21) was noted. They found that infants
showed gains in the retention of calcium when the food yielded an excess
of alkali or its equivalent of carbonate of sodium and potassium were added to
the usual dietary. Dr. Rosenbloom hopes to study this point in adults.
35. Ringer and Sainsbury: Brit. Med. Jour., 1884, ii, 114.
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sodium phosphate after the motor end-plates were paralyzed by curare.30 On
the basis of these experiments it has been claimed that this disease is due to
some fault in muscular metabolism, that the catabolism is at first increased
and that there is some delay in the removal of waste products. May it not be
that the calcium ion plays an important part in the removal of waste products
arising during muscular action?
The disturbance in the calcium metabolism might also be explained on the
basis of some lack in the function of certain internal secretory organs.
McCrudden87 found that improvements in the symptoms of osteomalacia, fol¬
lowing castration, were accompanied by calcium retention, whereas there had
been a loss before. Also, it has been found that injections of epinephrin38 have
been of value in osteomalacia and in rickets, which could be explained on the
-Phosphorus and Chlorin Metabolism
Cal¬
cium
Oxid
gm.
Feces
Phos¬
phorus
Mag¬
nesium
Oxid
gm. gm.
Intake
Cal¬
cium
Oxid
gm.
Mag¬
nesium
Oxid
gm.
Phos¬
phorus
gm.
Balance
Cal¬
cium
Oxid
gm.
Mag¬
nesium
Oxid
gm.
Phos¬
phorus
gm.
2.4
2.4
2.4
2.3
2.3
2.3
2.6
2.6
2.6
2.6
1.1
1.1
1.1
1.3
1.3
1.3
1.5
1.5
1.5
1.5
0.10
0.10
0.10
0.11
0.11
0.11
0.13
0.13
0.13
0.13
2.95
2.90
2.86
2.80
2.92
2.96
2.90
2.94
2.82
2.82
2.64
2.92
2.80
0.35
0.35
0.36
0.36
0.31
0.31
0.32
0.32
0.40
0.40
0.42
0.42
0.39
2.6
2.6
2.6
2.8
2.8
2.8
2.4
2.4
2.4
2.4
5.2
5.1
2.3
—0.35
—0.27
—0.48
—0.12
—0.15
—0.32
—0.54
—0.78
—0.42
—0.66
-0.05
-0.09
-0.11
—0.10
—0.11
—0.05
+0.05
—0.15
+0.06
—0.01
+0.3
+0.18
+0.08
—0.52
—0.55
—0.82
—0.68
+2.15
+1.0
—1.14
basis of the findings of Carnot and Slavu,39 who found that, after subcutaneous
injections of dogs with epinephrin, ossification was much greater than in
controls.
V. SUMMARY
1. In a metabolism experiment of thirteen days' duration on a case
of myotonia congenita, we have found that the patient lost 20.02 gm.
of nitrogen, while the urinary nitrogen partition (urea, ammonia,
36. Panzini (Semaine M\l=e'\d.,1908, p. 175) claims that the muscles of new-
born mammals, the normal muscles of the toad and muscles poison by veratrin,
digitalin, hellebore, oxalic acid and sodium salts, gives a myotonic reaction.
37. McCrudden: Am. Jour. Physiol., 1905, xiv, 211; 1906, xvii, 211.
38. Bossi: Centralbl. f. Gyn\l=a"\k,1907, xxxi, 1560; Stocker: Schweiz. Corr-Bl.
f. Aerzte, 1909, xxxix, 433.
39. Carnot and Slavu: Compt. rend. Soc. de biol., 1910, xlviii, 832.
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creatinin, uric acid and undetermined nitrogen) was normal in char¬
acter. Creatin was absent from the urine except after the administra¬
tion of 620 gm. of egg-yolk.
2. In a period of ten days 0.9 gm. of sulphur was lost, while the
urinary sulphur partition (total sulphates, ethereal sulphates, inor¬
ganic sulphates and neutral sulphur) is normal in character.
3. In a period of ten days the patient had a positive phosphorus
balance of 1.5 gm., showing that during a time of nitrogen loss,
TABLE 4.—The Fat Metabolism
Period
Intake of
Fat
gm.
Fat in
Feces
gm.
Percentage
Percentage
Absorbed
11/23-11/26
11/27-11/30
12/ 1-12/ 4
560.8
548.5
745.0
55.5
49.9
76.2
90.1
90.9
Table 4 shows the fat metabolism to be normal in character, with an absorp¬
tion of about 90 or 91 per cent, of the ingested fat.
TABLE 5.—Summary of Metabolism Data
Substance
Balance
gm.
Nitrogen*.Sulphurf.
Phosphorusf ...
Calcium oxidf..
Magnes ium
oxidf.
Fat*
20.02—
0.90—
1.50+
4.09—
0.56—
1672.7 +
* Data for period of twelve days,
t Data for period of ten days.
phosphorus was retained. The amount of earthy phosphates and
total phosphates in the urine may be considered normal.
4. In ten days 4.09 gm. of calcium oxid and 0.56 gm. of magnesium
oxid were lost by this patient. A retention of phosphorus produced
by feeding egg-yolk did not cause a retention of calcium.
5. Evidence is produced to show that the loss of calcium may
play a part in the production of the symptoms of myotonia congenita.
6. The fat metabolism was normal in character, with an absorption
of about 90 or 91 per cent, of the ingested fat.
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